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ABSTRACT

\
New techaological advances in weapons and electroaics

has increased the *ighting capabilities of small ships. The
1ncreases are seen in Yetter and lighter offensive weap-
ons, alonz with, ircreases in self-defensive weapors through
the addit}on of electronic suites. The electronic warfare
suites currently wused or small ships are limited in size,
weight, and resconse time ©because of the envircamernt in
which these shipse are employed, It is the purpase of tnis
J&.8T tCc prnpcse & systerm which will 2llow the currently
vary limited da*ta bases to be exvanded wrzile at the sam2
time nct A=2gradirgs the system. The feasibility of this
aprraack is has=1 upon uvsing a microcomputer to aid in the
iientification c¢f emitters off-line while 1leaving the

~yrrent cyster ty idertify hizk threat =mitters.
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I. INTEODUCTION

The 1loss of the Israeli destroyer Eilant to the Egyp-
tian fast patrol boat, during the October War, demonstrated
the use of new techrnology in offensive weaponry. This demon-
stration paved the way for new interest in the ianvestment of
electronic warfare equipment. The interest took the form of
electronic suite addivions to ships that, w2 to 1aow, hail
previously dore withcut. It also manifested itself through
imoprovement in the larger ships by doing away with the World
war II type electronic surveillance measures (ESM) aﬁd
electronic countermeasures (3CM). In their place came aew,

rizhly sophisticated, computer controlled systems.

The 2CM cacaobtilities were designed to .help degrade the
e?fectiviness of the opposing forces weapons, however, thre
test defense that a ship has is to avoid 4detecticr 1ir the
first —crlace. Cne action to take, to meet this odjiective, is
to turn off all active electrcnic devices which caax give
away the ship’s presence. &d1 to this action the passive
exgloitation of electronic emissions from the opposing
forces and you Lave a very effective way of avoidine de-
tection while allcwing the ship to maneuver 1into position

®?59r attack. Souvnde zo0o0d, however, there is a dArawdhack.

The drawhack 1is that the cnly way to identif; elec-

tronic emissione is thrcugh their parameters., These




parameters are contained in the Electronic Crder of Battle

(EOB) files whict today consists of approximately 14,000
kncwn land sites with a total of €2,00¢ emittersy 1,200
types of commerical ard combdbatant aircraft; 28,008 commer-
cial and combatant surface saipsy 1,100 submarines and 359

different missile systems.[1'

The current electronic warfare (TW) systems presently
contain between 7S£ and £00 emitters ia their litraries,
therefore, it is quite possible that a mejcrity of the
emitters intercepted are not 2going to be in the system
library. The commanding officers of these ships will have
twno options left open to them., One, remain silent in the
nope that the cther cecntact will not detect him, or two,
activate active electronic devices in order to try and
establish the identity of the <contact. The second choice

defeats the best defensive weapon the ship has and should te

used only as a last resort.




IT. ZACKGROUND

4. SOVIET INTER¥ST IN ELECTRONIC WARFARE

The Soviets have for many years recognized the impor-

tance of electroric warfare 1in all aspects of military

overations. In his book Soviet Military Stratezvy, Marshall

7.D. Sokolovski summarized the role of electroni¢ warfare in
Soviet strategy ty first identifying the dual mission of Ew,

namely derial and protectior.

Be continued: "Merely to list the 1ses of electronic
warfare 1is to show how widespread are electronic counter-
measures{*CM) and defense against electronic countermeasures
and how serious the conseaquences can be. For this reason the
development of =lectronics has now acquiredi the same impor-
tance as the development of missiles and nuclear weapors
which canaot te used without electronic equipment.” He thus
also jdentified the electronic warfare/zeneral warfare
talance 1n modern warfare. The former first dsputy miaister
of defernse wrote this in the 19€7°s. Later irn that decade
the Soviets engzaged in EW activity in a way which surprised
many Western military observers. The operation, now a

classic in ¥ history, was the larzge-scale 1iavasion of

Czechcslovakia 1a2 fugust 18ée.
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The Soviets made exteasive use of ECM in the form of
active jamming, together with a tlanket of chaff wunder the
cover of which they assembled and transported Soviet forces
in airborne ard grount units into Prague and other <cities
without alerting NATO forces. Soviet military doctrine dic-
tates the use of large troop formations, a situation which
makes deception difficult and thus the use of noise jamming
and chaff is most appropriate. Since 1968, warsaw Pact
forces have reportedly made <consideratle iavestmeats in

electrcnic warfare, with particular emphasis on training. (2]

F. PASSIVE WARFARE

Passive warfare includes a mixture of elemerts of EW and
other passive sensors with hard xill weapon response suites,
It includes the use of passive techniocoues, methods, equip-
ment and traiaing for detection {includiagz ideatification,
classification, and track), control (threat evalvation,
weapon selection, and assignment) and engagement (target
acouisitior throush target kill) of enemy targets. Increased
interest irn passive warfare was stimulated by the develep-
ment of long range autonomous missiles that are capabdle of
seeking out and destroying enemy shipping beyond the raiar

horizon.

Passive warfare has not gained general acceptance as &

mode of navel warfare. The paucity of availlable data and

it o e emp e e AT T - =




experience with passive techniques in operational situations
hinders expansion of the theoretical coacepts. Operators
engage in few exercises utilizing passive techniques common
to other areas of warfare but return to traditiomal classi-
cal methods of employing active sensors in responding to
potential threats. Differences of opinion in the military
worth of passive techniques and response systems among var-
ious established groups typified by the hard-kill weapon
advocates and so called active FW "electron gun enthusiasts
continue to hinder the expansion and acceptance of passive
warfare. Its rcle in respect to other modes of warfare and
the needs of the total force must be resolved to counter the

scphisticated threat in modern warfare.

The dependence on high-technology weapon systems which
rely primarily on active sensors (e.g. radar) that uases some
region of the electromagnetic spectrum for control and guid-
ance information indicates the need for further attention of
naval planrers to seek the optimum mix of ESM/ECM/ECCM
(electrozic counter countermeasure) and weapons. No 1longer
can fleet units continuve to freely broadcast their positions
to the enemy and survive. Mcre attention to rigorous control
of ontoard active devices is needed along with disciplined
operations which include consideration of toth active and
rassive capadilities. The time has come to expard passive
warfare and determine its rcle and contridutiorn to naval

warfare.[3)
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C. SPECIAL PROBLEMS OF PAST PATROL BOATS

Past patrol boats (FPBs) are not without problems, how-
ever. They are vulneradle to anti-ship, and even aircraft,
misstles. A 3@mm-equipped aircraft gunship can destroy a FPB
in a matter of seconds. Sea skimmers are especially ef-
fective against PPBs. Payload and cost coansiderations do not
often allow ; highly effective AAX or SAM system to be
placed onboard., except in the very largest FPBs such as the
Soviet Nanuckla-class ships. Five-inch and larger naval guns
or shore batteries have FPBs at a disadvantage if they ven-
ture too close to their intended tarzets or are slightly
careless with their navigation. Missile carrying FPBéAcannot
afford to engage 1n duels with platforms other than their
iatended targets tecause of their 1limited supply of
offensive weapons. The cost of FPBs is 1low, ©but only
relatively speakirg. To most users, the cost is not low
enough to allow truly massive FPE attacks which would
cverwhelm enemy defenses without regard to the FPB losses.
Some sort of protection is needed. Finally, a typical FPR
caanot reload at sea. The first shots must be accurate ani
te directed at the target intended. There is essentially no
“secord chance.” Exgending ammrurition and missiles for
self-defense, at spurious targets, or ensazing non-hostiles
requires a high degree of pre-launch confidence in target

jdentification ard location. The use of the F¥PE’s radar does

12
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not often glve a high level of confidence tkat tce inter-
cepted entity 1is truly the target desired. The use of
electronic warfare assets will largely overconme these

prodlem areas.[4)
T. TIEE CCMPUTE:R IN ELECTRCNIC WARFARZ

A central computer forms the aucleus of the systen waere
tae nigh level processing is perfocrrei aci from which tae
axecutive commanis would emanate. ismotely 1ccated

microprocesscrs wcul? he dedicated to yerformisng the 1

(o]

w

>

(o)
D
<

el, routine tadxs associatel ¥i%th reai—-time,
nardware-relatel functions. =CM techniques are sufficiently
flaxitle 1o allew new tEC£niquss to te 17plemented via
software nodificatinns rether tanaz costly and time consuming

rariware cnanges.iz]

ihe AN, SLe-2%, AN/SLE-22, A/SL3i-21 and zZa-12C s=ries
ar2 some of the cvrrant syetems usirg computer  t&cnnololy.

ine ANSSLY-Z% is used crnocari large s2i1ys s3uch as aircraf:

carriers. The £./S15-32 is used onboaril smaller ships such

as ITIG, FFG ard small aurxiliaries. lae AN/SLE-21 an

[N
-1
&=,
[
[
&
(98]

series are used cn T2Es.
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A.

primary furctions of the system, % the case of tPr
A4/81Q-32 ard sirmilar systems, tone following items are cf

prime corcern. First, surveillarces which is the moritorirnz

cf

hards ‘normally between & - 1& 33z} ard over arsgular rezions

ilerntificatior of ar emitter 1is dore %y comparirz its
characteristics with those 2f gnown emitters. Third, waralas
wnich means to moritor the ervirornmert ani ovroviie a waruirns
wne
emitter or change i2 ar operaticnal rmode of an ol?! emitier.
Tourth, countermeas-ires are measures that ar2 taxsn 1n tne

£ven

where hestile emitters ca- be expected. Sacordly, the

never & change occars; for erample, datection of e new v

III. ELECIICNIC ¥8RFS:F &4ND EQUIPMENT ZEQUIIENT

ELECTACNIC WARTWARE REQUIIEMENTS

1. 2erformarce

The ©basis fer performance requirements lies in the

1)

the electrcragnetic enviroamert ir tne radio frequency

t that & new emitter has teen iiexntifisl as hestile ani

initiates cour*termeasuvres which will desrade tne performance

9 f

the hostile emitter/platform. TFifth, operator/system

interaction whick provides controls allowins the speratar %o

1a1tiate or mo71fy system ojeraticn on tne tésis of thne

sityvatior. Firally, irtersyctem interaction which intarfaces

w1tk other cat~erd gsystems a2d exchaazes 1nf°rmaticn as




required in order to maximize the survivability of own ship

ard to facilitate tre deployment of other weapons.[E]

)

2. Qgperatioral

The basis for operational recuiremeats lies ia the
following items. First, the environment which affects tke
ship while conducting offensive strike warfare 12 support of
carriers or other tasg “forces, siuch as nunierway re-
plenishment ard military convoys. Success 1a  these strige
operaticns, espdecially those oyerations withasat air sugport,
depends upoen cor*tinuvous <shiptoerd survellliaace tao previie
target infcrmaticn for quick response tc anti-shiy missile

attacks. Ideaily, our snips will remain undatected waile

t1lity of irnitial detection end 1d=2atification »f enemy
shaips. Secondiy, th= tactics used are neorralily tacse cf
r3ssive-affensive capatility in wnich comrl=t= rader silance
is maintained while wutilizing regid and reliatlz covert

data ani

HA

talecommunicatiars to disserinate passive targetir

erngagemeat coatrol orders. [3]

3. Scpecial 3tplications

The szecial requirements of certain shiys add4 addi-

ve

tisral correrns with respect o sail uncsions., "rF2y ars as

e

®3ilows. First, in the case »f fast Dpaird’2i1  opoaetse FF2e,

AR
P,

waa

Py



their requirements for wvarring and acquisition receivers are
not very much different from presently available electronic
surveillance measurement systems. A& few exceptions exist,
however, in addition to the restrictions on size, welight,
reliability and ease of operation. The last item {is impor-
tant because the level of competence availadble for
operations of the electronic warfare system may 1likely bYe
quite 1low. Secondly, the frequency coverage should be, as a
minimum, betweer 8 - 16 GHz, which is the frequency range in
which most threats are expected to be found presently and
into the near future. Third, sersitivity, because of the
need for intercept of targets and threats beyond their
maximum detection range, should be better tkan usual crystal
video receivers. In addition, relatively low mast heights on
a fast patrol boat require additional sensitivity. However,
iacreased sensitivity requires 1increased complexity - a
kighly weighted factor on FPBs. Fourth, azimuth coverage of
360 degrees would, of course, be required and elevation
coverage should cover from & degrees (to intercept sea
skimmers) to a minimum of +30 degrees. A stabilized platform
with +45 degrees azimuth coverage would bde much preferred.
The severe pitch and roll of FPBs help create the need for
stabilized antennas. Finally, a programmable threat 1library
would be mandatory in an FP3 electronic surveillance measure
suite, so that it could remain small and be loaded in at the
pier for the mission, the scenario expected and the opera-

tions planned. (4]

16




4. Meeting of Requirements

Current systems like the AN/SLQ-32 and AN/SLR-21
systems meets most of the hardware requirements but fall
short when it comes to the functional and operatiornal re-
quirements. The shortcomings are due to the size, weight and
response time constraints on small ships. However, even if
the size and weight constraints could be 1lifted to handle
larger systems, the response times of those systems would
also increase, which in critical «cases such as missiles,
would not be acceptable. Therefore, by adding a micro-
computer system off-line, there would be no degradation in
the current systems. The addition of this system will,

however, allow identification of emitters well Dbeyoad the

limited 1lidraries of those systems and at the same time
change what was a previously data base limited system to one

bound only by the decision of the operator to cease search.

B. EQUIPMENT REQUIREMENTS

1. Memory Size

The memory size of the prospective off-line micro-

computer would be 48k bytes minimum. The allowance would
include 4% bdytes for the operating system, 12k bdytes for the

processing programs, and 32k bytes for lidrary array




provessing. The system should alsc allow a growth factor of
approximately 33%, dbringing the preferred memory size to 64k
bytes, Most microcomputers currently have this capacity
option as an off-the-shelf item and would not require any

special design changes.

2. Disk Drives

The major constrainting factor of the prospective
: system 1lies in the disk drives currently availadle as an
off-the-shelf item. The constraint takes the form of head i
dimensions and densities of the disk drives. The prospective
svstem 1is ©based wupon the nse of an IBM 3742 style floppy
disk with 77 tracks per disk, 26 sectors per track, 128 H

bytes ver sector, and single deansity.
3. Xlectronic Emissjon Control

The prospective system will have to be capadble of
operating under electronic emission control (EMCON) con-

ditions. It would, therefore, be necessary for the system to

conform to the MIL-STD-461 for TEMPEST inspection. The

requirement can be meet with current systems on the market.

PSPPSR

18




IV. COMPUTER APPLICATION

A. SEARCH PROBLEM

A basic requirement appearing in many data—procéssing
problems 1is the need to search a mass of informatior for

certain information associated with specific information on
hand. We bdegin with some terminolegy and symbol definitions

for an abstract statement of a search problem.

F Denotes a file, here considered as a matrix.

F{I;] Denotes a record “I° of the file (also
called an item “1°).

F(;J] Denotes a position “J° of all records of the
file. F[3J] is a column vector of “F’.

X Denotes an argument to be used on the basis
of search. ‘X’ will usually correspond to
a part of a record and is considered a
vector.

M Denotes a mask or format vector which speci-~

fies, bty its elements, which columns of ‘F’
are to participate in the search.

With the above terminology, a simple but common search
problem may be stated in words as: Given a file ‘F’, a
format vector ‘M’°, and an argument ‘X°. Find ‘G°, a sub-
matrix of ‘F° containing all those records of ‘F’ whose

contents in the key positions match the argument.[£]

The file used here is made up of a set 5f records (128

bytes long) in the following format:

19




1[2]3]e]5]6][7]8]9olief11]12]13]14][15]16

1. Radio Preaquency Low (RFL)

2. Radio FPrequency Bigh (RFE)

3. Pulse-repetition Frequency Low (PRFL)
4. Pulse-repetition Frequency High (PRFH)
5. Scan Period Low (SPL)

6. Scan Period High (SPH)

7. Scan Type (ST

8. Pulse Width Low éPUL)

9. Pulse Width High PWH)
1. Modulation Type

11. Elint Notation

12. Mode Courter (MC)

13. NATO Nickname

14. Emitter Function Code (F¥C)
15. CDS Number (Formally NTDS)
16. Comments
The file record is made up of file items {(F[I;]) such as
RFL, RFHE, PRFL, etc. The file column vector (F[iJ]) contains
all RPLs, or all RFHs, etc., on one disk. The file is limit-
ed to 1950 records per- disk, but the number of disks is not
limited. Therfore, the data base is no longer 1limited 1Dy

memory size constraints.

The argument vector “X° is composed of radio frequency
(RF), pulse-repetition frequency (PRF), scan ani scan type.
It is entered into the system by the operator which has read
it directly from the display of the current system such as
the AN/SLQ-32.

The mask vector is comprised of RFL, RFH, P3RFL, P?RFH,
SPL, SPH and ST. The remainder of the file is used for the
output information to the operator whea the search is

successful. As noted, the items of the argument are specific

20




vhile the items 1in the mask are specific only in the scan
tyve. The other items are the upper and lower limits of the
argument items and are satisfied only when the argurment

ttems lies within these limits.

B. COMPARISON OF SEARCH ALGORITHMS

The three DbYasic search algorithms are sequential,
hashing, and ©binary. The normal approach is to apply only
one of them at a time, however, a combination of them may be

used if the situvation warrants. In the case of the micro-

computer, a very limited memory size and the desire to

maximize the number of records on the disk required keeping
pointers to a minimum. It also required the file to be i;
broken up into partitions consisting of 25@ records each,
which allows one partition to fit into the machine memory at
any one time. Putting these records into memory vice leaving

them on the disk will benefit the system by cutting down on

the number of accesses to the disk while increasing thre

speed of the search.

In the interest of minimizing the accesses to the disk,
which takes a longer time in comparison to accessing memory,

a reference table was added to the disk holding the ad-

o s B o ok 4

dresses of all partitions and the maximum and minimum values

of the RF which is the primary search key. With this

21




in mind, only those partitions which satisfy the RF item in

the argument will be eligible for loading into memory.

The comparisons of the search methods will be based upon
the aforementioned and their particuliar circumstance. The

common terms for the comparison are as follows:

Let A = Machine time to do one comparison.

L]

B = Total access time of disk (includ-
ing the transfer of 1 segment).

Time to load and process the ref-
erence table from the disk.

(v}
i

P = Number of partitions {max. of 8).
N = Maximum partition size (250 records).
I = Number of items in the argument,

AsSumption: Orly one partition needed per
search.

The worst case for the sequential search method is where
the record that satisfies ¢the argument is located at the

tottom of the file.

Total Time

P([N * I * 2] + B) +¢
1{[250 * 4 * A] + B) +
17084 + B + C

¢

The hashing search method is based upon a value derived
from an argument vector. In this application, the arsument

zey is already in the form of a value which lies btetween two

22




limits. Because the hashing value 1is wunigue, it 1is not

applicivle to this situation.

The worst case for the binary search method is where the
record that satisfies the argument lies either side of the
mid point, or is the second record in the file or 1is the
next to last record in the file. Mathnematically it is logzN.
Its proof 1s to consider the binary decision tree describ-
irz the action of a tinary search on n elemeats. All
successful searches end at & node while all ursuccessful
s=2arches end at a leaf, If Zktn( 2 (¥ is the rumber of
levels in the tree) then all nrodes are at the levels
1,?,-——=k, while all leaves are at levels k and ¥k+1 (rota
that the rooct ncde 1s at level 1). The runmber cf =slement
comparisons needed t5 terminate at a node on lever I is i

while the numbder of element ccmparisons tc terminate at a

leaf at level i is only i-1.77] The following equation shows

ct

he total time of the search tased upcn that only taree of

(34
iy
[1/]

four 1items ir the areument can te used ir a search of

this manner. The fourth will bte searched secauentially.

Let S = I-1

Total Time

cg N
E ] *25
?4A+E+C

2744 - 3 -

[}

Note: (N * 1Y {g the segrertial searcr of tre
feurth item.

~
2>
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Based upon the comparison of 274 to 1200, the ©binary
search with the modifications stated was chosen for this

application.

C. NEED FOR SORTING

The use of a sequential search does not require that the
file be in any particular order. However, in the case of the
binary search, it is mandatory that the file bve in either
increasing or decreasingz order because the binary search is
based upon the idea that after one comparison; half of the
file can be eliminated followed by a repeat of the technique
on the remaining half wuntil the search is completed. The
sorting scheme used in this application was to ©place the
file 1into amn increasing order. There are, in this case,
three fields that must be in increasine order. They are FF,

PRF, and scan.

The process used was to take a partition of the file and
only 1load the R¥L, RFH, PRFL, PR¥H, SPL, and SPH mask'
vectors into memory. During this load, each record 1is
assigned a record number in 1increasing order. The next
process was to divide the partition into a subset with all
the same &FLs, after a ©bubdble sort on the -FLs. Next,
perform a bubble sort on all RFEs followed bty dividing this
vector 1in a subset of the subset cortaining all of the BFHs

with the same value. The ©process 1is repeated for the




remaining 4items PRFL, PRFH, SPL, and SPH. Once the first
pass is made on the final subset, the process 1is back
stepped one 1{teration and done again. The process |is
continued until the entire file is sorted. For more details

on the process, see the PROCEDURE SORT in APPENDIX B.

At the conclusion of the sort, the modified file will be
in 1increasing order in all fields except the record number.
It will be in disorder but in the order in which the file
will have to be converted to place it into increasing order.
To 4o this, the record number is saved in an arréy and used
to reference each record number in the partition. The
process then 1is to load memory with the partition in the
order of the saved array, followed by rewriting the
partition on the disk. Once this is done, the partition will
be in increasing order and there will be no futher need for

modifications.

D. DISK FILE STFUCTURE

The disk contains a directory on track one. The
directory contains pointers to sever segments containing 25¢
records each, one segment with 200 records, and a refereace
table. The reference table is made up of the maximum and
mizimum RF values of each segment and the minimum and

maximum RF value for the disk. It is this table that points

to what segment c¢r segments will be loaded into memory.

S,
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| The logical arrangement of the disk is as follows:

:
E
%
G 1]
SIZE

I_SL 2 - 2 -

SEG 1 . - a

25¢ RECORDS 200 RECORDS . . . .

(128 BYTES (128 BYTES . . . .

EACH) TACH) | SEBG & . . .

The disk is not supplied in the proper format btecause it
would mean that the support facility would have to access
all of the different kinds of equipment that are in the

fleet. It is not necessary for the support facility to have

all of the equipment involved if it can produce the data ir

a standard format and on standard media. It can later be

modified by the usef's software to conform to any special

needs of the user.

The reformatting program PROCEDURE REM!T can be seen in

PR

the APPENDIX 2. The program reads 512 bytes of source Jdata
0f which only 128 bdytes (due to the dissimilarity detween

operating systems) is written into the segment at aay one
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time. The order of writing is first into segment one, then

i when 250 records have been written, it writes segment two

and so on until all records are written onto the disk.

The restrictions of wusing track one thru seventy-six,
the reading of 512 byte blocks, and limiting the arrays to a
maximum of 16k words are imposed by the UCSD PASCAL sys-
tem.[8] It is these restrictions that :rompted the breaking
vp of the source file 1into eight segments. Another 1

restriction was the format 5f the disk which makes test use !

of 128 byte records. b

The support facility’s record size is compatitle but of
different arrangement than what would be necessary for
efficiency in this application and was therefore changed.
The first two diagrams represent how the data is received
ani the third diagram is how 1t 1is reformatted 1into an

efficient form fer this program.

ICENTIRI G [ 2. 2.CCRL
lgi 2] Si 2] 5' 6

1. Elint Notation ¢4

2. Mode Counter 7

3. NATO Vickname 9-20 i
4. Fmitter Function Code 22-23 1
€. Four Digit CDS Number 26-23 .
€. Comments 37-£2

2 i
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l 1[42|,3|f§]f5J76| 7i gl o il@l 11 LLEJ 13[

1. Elint Notation P-4
2. End Mode 5
3. Mode Counter 6-7
4. RF Low 9-13
5. RF High 15-19
6. PRF Low : 21-25
7. PRF High 27-31
8. Pulse Width Low 33-36
9. Pulse width High 38-41
1. Modulation Type 44
11. Scan Type 46-50
12. Scan Periocd Low 82-85
13. Scan Period High 37-60

FFORMATTE LCORD DESIGN
1] 21 314)15161712]9|10111112]13[{14[15116

1. RFL g-4
2. RFH 6-12
3. PRTL 12-16
4. PPFH 18=-22
£. SPL 24-27
6. SPH 28-32
7. ST 35=-29
&€. Pulse Width Low 41-44
9. Pulse width High 46-49
172. Medulation Type 51
11. Eliat Notation 64-€8
12. Mode Counter 79
13. NATO Nickrame 72-84
14. Emitter Function Code g£8-£¢
15. CIS Number 28-91
16. Comments 92-116

E. TRAINING

The capabilities required of the operator is that he bde
able to read and follow some simple instructions. He will
also be required to enter information into the system from
the display unit of the current detection eauipment, such as

an AN/SLQ-32. No other special skills will be required of
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him; therefore, he will not have to have any training off of
the ship.

F. OTHER APPLICATIONS

The proppsed system should be used as a dedicated system
to help tdentify electronic emitters while at sea. However,
when irport there are areas where the microcomputer could bve
used to lighten the burden of administration. Some of these
areas are in the reports and reporting fields. Godley (18],
while at the Naval Postgradunate School, commented on how a
microcomputer could be used in recurrire overational reports
and how this would tenefit the Navy. Text processors are
also commercially available for microcomputers and they too
would help in formatting letters and messages. It thean is up
to the respective commanding officer to determire just how

much a microcomputer can help his command.
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V. COST AND SUPRORT

The basic system is comprized of a terminal {consisting
of a video screen and keyboard), a microcomputer of the 2¢8¢
or 28¢ design with 64k of memory, and dual 8" floppy A4disk

drives. The approximate cost of the system is as follows:

Terminal s1zec
Microcomputer
with drives 2400¢

TCTAL $5¢2¢

is an option, a 3riqter can te adied to the vasic system for
izport vuse. The system car be purchased by the type com-
mazder or, accoriing to a new regulation, oy the commanding
officers of their respective ships dz2cause tre system’s coast

1s less tnan $12,2C¢.

The data base support would bte from Naval Zlsctronic
Zvaluation Cffice, 2amneck, Virgina. Contact shoild be made
with them prior to any purchase of aay =2quigment to verify

their requiremeats for continued supgort.
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VI. PROGRAM IMPROVEMENTS AND FUTURE CONSIDERATIONS
A. PROGRAM IMPRCVEMENTS

The two currently available operating systems CPM and
UCSD PASCAL were the driving forces behind their selection
for this project. Howéver, with new operating systems con-
tinually bYveing developed the reformatting software program
was built with the idea of flexibility. It can be modified
to read any sector on the disk and transcribe it into the
correct format needed for processing under the available
programs. Studying the reformatting program closely will
reveal that if the operating system 1is wusing a directory
listing on any track (except track one) the listing can be
pulled off. Then by developing an equation to decode this
information all sectors can be pulled off in the correct

order.

The only thing to check is that the initial data stored
on tke disk, supplied by the support facility, is the same
as the data describved eariler in this paper. Given that 1t
is, the only constraining factor is ¢the hardware. The
hardware constraint is that the disk be of the type IBM 3740

style floppy disk with 7?7 tracks per disk, 26 sectors per

track, 1228 btytes per sector, and of single density.




The improvement of this program'will come about through
expansions due to decoding of new operating systems disk
directories. It will also bYe necessary thru interactive
communications with the low skilled operator to 'establish
who supplied the disk, therebdy estadblishing which equation
to use in reformatting the input data. The process in which
the reformatting 1is done should remain transparent to the
operator. He shsuld only have to respond to questioas pre-

sented to him on the CRT and load the disk as directed.

B. FUTURE CONSIDERATIONS

1. Operating System Modifications

The normal typist will type approximately 30 to €0
(five letter) words per minute. Using the 60 word per min-
ute as a norm, the time interval between characters of input
them 1is two tenths of a second. Allowing for a 59% safety
factor for keybounce, settling out of transient signals and
various other static factors, leaves one tenth of a second
that could be used for processing. Agreed that this does not
sound like much time in the normal sense, to a computer with
instruction times tetween 4 - 18 micro seconds this is
19,0¢¢ - 25,0¢¢ instructions that could have been done with-

nut any delays in the inputs from the keyboarad.
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With this in mind, 2 modfication to the operating sys-
tem would increase the response time to the user without any
degradation to the system. In addition, if a queueing
scheme, vwhich would allow stacking of request for proces-
sing, was included and implemented with a priority system,

the over all system performance could be improved.

The consideration of the operating system modification
would have to be based upon sound computer science studies.
The field 4is open and presents a challenge to any student
wvho 1s interested in applying this <concept to a table

look—up identification scheme.

2. Passive Plotting of Contacts

The ©biggest problem with plotting a contact throggh
passive intercept is with the intermittent short signals.
These signals do not allow the intercepting platform to get
a cut on the signal and proceed to a distant point and again

get another cut, thus allowing the position to be plotted.

Couple the system described in this paper and one that
is currently being done on milliwave transmissiors by Mark
Schneider and Mike Chase at the Naval Postgraduate School
and these imtermittent sigznals can be plotted. The way that
it will work 1s that digital signals can be transmitted over

these millivaves in such a manner that wunintertional dis-
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closures of own ship’s position is fairly unlikely. It will

require that two ships which have the equipment are within
sight of one another and each ship gets at least one cut on
the intermittent signal, followed by a transmissicn over the
milliwave system to establish the distance between the two
ships through the same type of process now being used in
most radars (a send and receive signal vs time). With the

bearing cuts of each ship plus their distances apart at the

time of intercept, a plot of the contact can be made.




APPENDIX A
USBR“S PROGRAM GUIDE

The program was implemented on the ALTOS microcomputer
system with a DATAMEDIA ELITE 250@8 terminal. The booting and
loading instructions for this system will ©be used for
examples. However, if a different system is being used, the
booting instructions may vary, So the operator’s manual must
be checked. Once the system is booted and the screen writes
its welcome message, all other instructions will ©be the

same.

Example 1: Booting

Step 1. Turn power on (it is located on the
back of the microcomputer and on the

rizht hand side of the CRT terminal).

Step 2. Place the disk labeled “SYSTEM’ into
the right hand side of the drive with
;he label faced to the operator and
own.

Step 3. Depress the key labeled D/2 if the
full duplex lamp (located on front
of the CRT terminal) is off.

Step 4. If the symbols “%*” are not on the

screen depress the rest button located
on dack of the microcomputer.

Step 5. If the symbols “%*” are on the screen
depress the key labdeled LOCK and verify
that it remains in the down position.

Step 6. Dejpress the key labeled ‘U’ followed by
depressing the key labeled RETURN.




F

The system should be bdooted at this time. If the screen
does not display the welcoming message repeat the steps two

thru six. The welcoming message i{s as follows:

Command: E(dit, R(un, F(ile, C(ompile, H(alt.
YELCOME USER, TO
U.C.S.D. PASCAL SYSTEM T.xx
The next phase to complete is the loading instructions

and they will be the same for all systems.

Example 2: Loadirng
Step 1. Depress the key labeled ‘F°. The screen
v%ll display ‘Filer: 3(et, S(ave, ¥(hat,
Q(uit”.

Step 2. Dejress the key labeled “G°. The screen
will display “Get what file?”.

Step 3. Derress the keys labeled “I°, D
and RETURN. The screen will display
“Pext and code file loaded.’

Step 4. Tepress the key labeled “Q°. The screen
will display ‘Command: E(dit, R(un, F(ile,
C/ompile”’,

Step 5. Depress the key ladeled “R°, The screen

will display °WELCOME TO THE ELECTRONIC
EMITTER IDENTIFIEA”.

The booting and loading is now completed. The micro-
computer will <converse with the user through some simple
instructions. In response to these 1instructioas the user
will be asked toc make entries. These entries are of the form
of aaswers to questions., If the user is asgei for (Y/N) this

means for him to depress the key ladeled ‘Y’ for yes or the
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key labeled °N° for no. Ir any other response, the response
i will bYe followed by depressing the key labeled RETURN. The
’ statments requesting this type of response will have <rtnd
attached to them, such as PRF(xxxxx) <rtn>. In response to
entries requiring number inputs such as PRF(xxxxx) <rtnd,
the x°s represent numeric numbers and the entry should
contain only numbers. In the case of SCAN TYPE (AAAA), the
response must be alpha characters and in the same amount
that is enclosed in the parenthesis (). If the scan type
display or the electronic detection equipment has less then
that shown in the parenthesis, spaces made te added to the
leadirz character, such as CON the entry would be
<{space>CON. The final case, is where the user is asked if he
wants to change ary parameters. An example of this type

follows:

3 YOUR ENTRIES ARE:

PRF RF SCAN SCAN TYPE
20005 210235 00020 CON

DO YOU WANT TO CHANGE ANY? (Y/N) Y

3 WEICH ONE DC YOU WANT TO CHANGE (PRF,RF,SCAN,SCAN TYPE) <rtn>
SCAN TYPE

ENTER SCAN TYPE (AAAA) <rtn> SWEP
YOUR ENTRIES ARE:

PRT RF SCAN SCAN TYPE P
00005 01035 00020 SWEP ]

DC YOU WANT TO CHANGE ANY? (Y/N) N




APPENDIX E

PACG2AM TCOCUMEWNTATICN

8. PROCEDUEE REMST

PROCEDURE RTMAT;

VA= BLOCYNF, LENGTE, UNITNF: INIFGERS
TRACK, SETOFF, STCONE: INTEGERS
SEGCNT, CPMS®C, CNT, LINE: INTEGER:;
T:BLE, DFILE: TIXT;

SEGMTY: STRINSG[11);
CPMARAY:+ 2ACZET AREBAY(["..5111 OF CTUARS

FUNCTION CPM{STCTCS:IVTESRES): INTEGER;

c
28 TWTY CPM = SECTCR

IF S&
LTLSE
BEFIN
I¥ SECTQCR <~ 27 Tunp
2TGIN
SFCTOE := SE=CT02 MOD 25;
IF SZCTC2 = 2 TTEN SPCTOR := 13
CPM := S3ICTCRS
END
TLS:
CPM = (3
IND;
TND
SUNCTICY CTT COME™C STCTCR e INTIGEA ) TTTR2RS
i CTTSZET, STT3TC: INTTRERS
2EGIN
CFTSTT := @3
IF SZCTO0= = ¢ TFIT STISTr = Z4
T.8T
STRSTC := STCTCR - 2%
JEILT STCTCZ <™ CPMSTC D¢
REIGIV
CZ7STT o= OTWETT + 13
STCTC: = SICTCT + 13
IP SZCTCR *= 26 TTTN STILTCR: 1= SICT2.L ™CC
T OISTITOA = STTSTC) AT STITCT 0N tIoMIIT
TE™ 3TC0TCT = STESTC - 1
I¥ CFFSZT > T T
TE3IN
OF%33T := 73
BLOCYNR = TIOOYNE - 2
LD
TS




The system should be booted at this time. I[f the screen
does not display the welcoming message repeat the steps two

thru six. The welcoming message is as follows:

Command: E{dit, R(un, F(ile, C(ompile, T{alt.
WELCOME USE=, TC
U.C.S.D. PASCAL SYSTENM T.xx

The next phase to complete is the loading instructiors

and they will be the same for all systems.

Example 2: Loadizns

Step 1. Dejpress the xey labteled ‘F’°. The screen
w%ll display “Filer: 3(et, S(ave, W(hat,
Cluit”.

Step 2. Tej;ress the key labeled ‘G°. The screen
will display ‘Get what file?’.

4

Step 3. Tezress the xeys labeled “I°, ‘T’
and ZEXTURN. The screen will display
“Text and code file loaded.’

Step 4. Tegress the xey labeled “Q°. The screen

will display “Command: ©=(dit, R{ua, Flile,
C'ompile”.

L4

Step 5. Devress the key labeled “3°., The screen
will display “WELCCME TO THI EZLEZCTRONIC
EMITTER IDENTIFIEA.

The booting and loading is now <completed. The micro-
ccmyuter will <ccorverse with the user throuzh some simgple
instructions. In response to these 1i1nstructions the user
will he asked to° mave entries. These entries are of the form

of aaswers to auestions, If the user is as«ed for (Y/4) this

meanrs for him to depress the zey labeled ‘Y’ for yes or the

s




CRT TR s AT T

canallo

key lateled °N° for no. In any other response, the response
will ©be followed by depressing the key labeled RETURN. The
statments recuesting this type of response will have <rtnd
attached to them, such as PRF(xxxxx) <rtn>. In response to
entries requiring number iaputs such as PiF(xxxxx) <rtnd,

the x°s represent rumeric numbers and the entry should

contain only numters. In the case of SCAN TYPT (AAAA), the
response must be alpha characters and in the same amount
that is enclosed in the parenthesis (). If the scan type
display or the electronic detection equipment has less then
that shown2 in the parenthesis, spaces made te added to the
leadirz character, such as CON the entry would bde
<{snace>CON. The finel case, is where the user is asked if he
warts to change ary parameters. 4n example of this type

follows:

YOUF ENTRIES 2FE:

PRF RY SCAN SCAN TYPE
22005 21235 0002@ CON

D0 YOU WANT TO CHANGE ANY? (Y/N) Y

®EICH ONE DC YOU WANT TO CHANGE (PRF,RF,SCAN,SCAN TYPE) <rtad
SCAN TYPE

ENTER SCAN TYPE (AAAA) <rtnd> SWEP
YOUR ENTRIES AZRE:

PRF RF SCAN SCAN TYZE
2ogos 21@35 00022 SWEP

DC YOU WANT TO CHANGY® ANY? 'Y/N) N




APPTNDIX T

PRCGIAM TCCUMENTATICN

¢, PRBOCEIDURE REMLT

A1}

PRCCETURE RTMAT;

V4~ BLOC¥YNE, LENGTE, UNITNF: INIF"ER
INTEG R
CNT, LINE: INT3G

TRACK, SETCTF,
SEGCNT, CPMSTE
T:BLE, DFILE:
TGMIY: STIING
CPMARAY- 2ACTE

STCONF:

FUNCTION CPM STCTCRIINTERET) : INTIG
3EGIN

SECTCR2 :~- SECTCR + 63

IT SZCTCR < 2€ TUTM CPM := SEICTCR

1.5%
BIGIN
I¥ SECTCR /4% 27 TOTN
TSI
STCTOF := SICTOR MOD 253
IF SIJTC2 = 2 TITXN SFCTOR :=
CP¥ := SETNTCR:
END
TreT
-— -
TPV iz 9
IND;
TN
TUNCTICY CTT CPMSTL,STLTCI:I4TINTA)
- .- - ~ - ~ - - o
2T CFTSIT, STI3TC: INTEGRED;
TISIN
CTTSTT := @3
IT SICTO: = 2 TTI STISIM .= Z4
T1ST
SI"STC $= STATCR - 2%
YEILT STCTC: ¢ CPMSIC NC
TI3IY
CTTSTT = ATVETT 4+ 13
STCTCZ -= SIFTOZ + 13
IF SICTC2 Y= 26 TTTY STOTCR :=
IT 'STITCi = STTSTL) AT (STIC
TET! 3TCTOT = STESTC - 13
IF CFFSIT ~ T TTIV
II3I9
0FT3IT = 7
TI0CIYNR s= TIQOVMR - 1
TN
-:\J“l
- s e ¢

-
3z

w23
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WIITELN. REMCVT TISK ¥aC™ LF?PT SIDE TRIVE AT STCARE. /3
WLITELNS

¥RITELN( "REMCVE 2ISX PROM FIGET 3IDF DIIVT 4ND PLACEI’);
«ZITRIN. "INTC LFFT SITT DISY¥ LRIVE.’ )

WFITFLN

NRITELN( “PLACF DISX LATELED SYSTEM INTO THE RIZHT )3
WRITELN{ “SITF TISK LRIVF WITH LA®EL FACINA TCU ANT DOWN.
WIITELNS

¥RITELN;S

WEITELN' “HAVE YCU CCMPLETED TEIS ANT ARE 30TH DISK’ )}
AT ITTLN(’ DEVIE DOC3S CLOSZD? (Y/N)°)s

RTAD(C):

WHEILE C <> ‘Y’ 1O

2TAD(C)s

ZLEKPAGES

o)
SRCCTIURE PCILDICNT:INTESIR):
vax I,J: INTIGTRS

STCCITUIT 37 X,T+INTI4TR)
ITHIN

-e

SICLITYSE SD°X,T e INTESTR) Y
2T
WEILT Y 18 30
TTATy
L4 N
YRITS/DFILT. CPMRrYlY1s
Toe= Yo+ 13
X := X = 13
TN
-_— N Y
.
Al ad ¥
PACCETUSF 277°%,7: INTEITR)S
BESIN
%3127 Z 7 & 1C
2ETIN
SRITIOFRILY, COMAEEYI(;
Y := Y - 1:
L += X + 13
DRRAR
TN
FICMITGET YUY, T INTTATRS
RTIIN
WEITT ¥ C 22 00
RS

it sk titom Lo AMA ik
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T(IFIIT,” )
I «+= 1 + 1%
R
NRITILN'DFITT )
I := €y
¢ = CMTi
21,30
FRAITTIN TFILT ¢
TINT 1= TINT - 13
N2
S©
3L
CLCST«MPITE,nClE )
wIITTIN/TARLT,LINT) S
STFCUT = 3JEZCNT + 1%
JAZT STSLNT 27
2: SIFM®Y? = ‘§57T32,7
2. 3IIVMEY := “§T3Z.T
t: STGMIY = ’S¥34.T
5: SIGMTY := “SE35.T
E: STGMIY := “ST36.T
7+ SEGMTY := ‘S§ST37.T
2: §PIMPY = ‘STIR,7T

TNDS
ETYRITII!DFILT,

SR NGED BN R

PA AP PE e id

r3r3 33 3 309

SNy

ws @3 e we @ o0 we

A A N N

, CPMARAY (D)

IZT, CPMiRAY[122]):




TPMSEC := 193

TraCX := 25

UNITNR = 53

LENGTY := 512%

LINE := @3

SEGCNT := 13

AEILE {NCT ECF) AND (TRACK < 7€)-DO
REGIN
BLOCKNR := (TRACKF - 1) * €5 DIV 13:
SECCNE := @ + (TRACK - 1) * €3

R4
- o\
e
ol

~-
N

3T

I¥ SECONE >= 26 TFE STCCONE := 5ECO
IF ((TRACE - 1) * 65 DIV 19) = (({
TAEN SETCFF := ODPT(CPMSEC,SECONE)

e ™

2Lo2
SFTOIT := FVIN
GNITZEAT (UNITNG,

CPMSEC ,SZCONE);
C®MARRY, LINGTE,

CNT := STTOFF * 1283

FUIZDCNT):

CPVS®C := CPM'N2MSTC)3

I C?VM3EC = 2 THIN TFACY = TriCK
"ND3

CSE'TFILT, 1LOCX)3
ITEIN({TI2LE,JIVEDS
CST{T:RBLZT,LCCY):

*

NE MOD 263
TRACK - 1)%*8%&

BLOCANT) S

)+5) DIV 1¢
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B. PROCEDURE SORT

PRCCEDURE SORT
CCNST AFL
FFH

PRFL

PARFR

S?L

SPH

aECNR

v4r TABLE, DFILE
SEGMFY: STRING

LU R T I B 1

MO RN
we @0 wo we wo wowe

PTITAB, SEGCNT,

POINT, TP, B2:

RTAT: PACKTD ARRAYE ..8,7..,2] OF IVTEv-

TTA3: PACKTD 2%
C533: PACFED
DISKL, SISXT:

:+ TEXTS

[14];
SIZE: INTEGFR;
INTTGER;

,Q)'i

AAY 9..249,8..,1 CF INT 3
TTavfe..249,2..1277 0OF CH.I;
INTEGTRS

-0 EPLINTEGTR)S
VP OLL, L F,L, M, N, 2TT: INTEGESS
="

PSRES 4

’EP 'TFILE,I,J,E,L.M,N)

FTADLN'DFILE )G

DTAT(PTR,27L1 := I3
TTA3[3TR,5F%] := J;
IT3IETILPEFLY = K
DTAE{2TR,?R 7YY := 1;
TTAI!PTR,S2LT = M
DT.ATPTE,32E) = v
DTAETBTZ,RECVRY := 27%;
273 := ?IR + 13}
TTLILN/DTIE) :

TN

INTS

2r.OCEDUZE BUBBLE(TZ,PArAsINTEGEZ);
V2R I,TEMP<INTESERY

39531y
¥3ITL: T2 ¢ PCINT DO
27GIN
wTILT (TTa2(T2,248R1] (= TTAZ(T? - 1,212
ANy I7? ¢ 9‘1'”) oC T° = TP = 1%
IP 7D I 2PGINT TETY .
IITIN
I := 7%
WHITT I {= ITCNI IC
IEGIN
TIMD = D2TA3{I°,I1;




P +1, I];

DTABETP.I7 : T
' EMP3

DTAR[TP ~ 1
I ==1 + 13
FND;
ENDS
IF {T? < PCINT) AND (TP > ©) THEN
TP := TP - 1;
END;
ZND3

= DTAB[
11 ¢= T

2FOCEDUEE GPDATF:
VAR I,J,K: INTFGER;
: A: CHARS

k 3IEGIN

-4
*
H
N
L]

: RESET 'DFILE):
J ¢= DPTAT[I,a7CNR]S
J = J * 2%
X = 23
: WEILT K 2 J D0
’ RIGIN
' BIADLNIDTILIE:
Z =X ~ 1%
oyI3 d
J 1= 2:
¥EILT I 7 127 °¢ ;
RFIIV
_ ATLD DTILEI, A |
; csFaI,J] := 835
, J o= J - 13
: NI
| I :=1 + 13
‘ TTADLN/DFILT )
TN
TSETITTIIE S
I := 73
¢ = 03 .
YHIZT I 4= E? 70 ]
3EGIN )
2TGIN
] WPITE{IFILF,CS2h(1.J] )3
Jd 1= J - 13
TN
YIITIZN VFILT S i
WAIZT & 7 127 ©° i
i TI3I !
; WIITE/OFILT,LCSTA{I,I):
c = ¢ - 13
YT
WITTITINIATILYS
< = 70




-
L
L]

-

ow

-

[T + 1,P2

B
=1 + 13

.
o

DT

.
’

TATS

-

(DFILE,LOCK)
INTIGERS

-

It

=
E

’
S

4

it

CC
377IN

I
N
T
D
3CCETUTE GRCUP'2A5A:INTENZER)

vk I:
e

e
[l (34
[N <7 pd
(€W - [}
11 e fri (48]
N 3] E-
& E~
—tted e — e
Mt batr oaltl —
< ety 03 B e Fe M ee
B4 64 = bip A0,
[N N WAKE TR NI
ety e 4
W u e o
R R e N LNt
LT e
e T e, O
A B el Fa ot
s Sf{IEV EBVES
Mo ¢ 0 (S 7]
o, q! =1 N
L F 1 nn
[A « A S SRR W IR 1 1, s 8-
EvE1FS N !
P U Nyt Ty Bl
L S N el SN
g M MYV EY ) B~

-1 3, «} — 2 cr] oo
E B4 B b galed FOE4S
R o BRI | (%] et

(2] —‘.. 158}

’,

4 -
, PISEE

\
-
1
bed
V) en
-t~

e £ fob

LR ]

Fel 160 41y
301 <
1) g1} F
-1, «t, ~

B Fo s

1

b
Y

()]
/\\
3 1]
«}
mv.
A

e

END

=~
ey

LN

E

LA
[N 23]
[STI A N B LN R )
Pl SO N S I (R N
0 b4 o oo
(o & N SRS SN O
- R = A

.12,°

A

TA

(SR TN AN R A
Fa 10> 1y

L X3
—
b
=}
oe 10
Lol
[
[
=
Lar W™ |
Q]
[

LR T T

nee

[
T o>
t.
LY H
e L
[ IR W)
[ ]
: -
e, {1
€tet
~ gy
=y
v B4
B~
£

e ) oo =1 UL

P LT gt () e
I S

.

e

AR PR 3~ g S A

..
o
(3]
(gl
€

—-
Lony
[ g}
(3

(&SN RN S
(SN ol {1

.

19
<



3

—-—
Ea S 4
L

).7

EGI
GEOUP(EFL);
IF TP { POINT TYiN
3EGIY
BUBBLE!TP,IFE);
GROUP {RFH);
IF T2 < PCINT THEN
BEGIN |
BUEELE/TP,PRFL);
GCUP\PRFL)S
IF TP < PCINT THEN
EEGIN
BCR3LT(T?,PTFH)S
GTOT®!PRFE);:
IF TP < POINT THIN
3771
3U33LE’T?,5PL);
33CUR(SPLY:
TT T3 < PCINT TWEN

BESIN

EU ZPLE{T?,5P1};
t= OCI4TH

LVW

T S-n

T° t= PCINTS

IN {(* SC=3T *)
5z (T‘Bu-, r"FT R.TRYT):
.-Bﬂ(TA WSIZR®)
ATTN TA?:?T;




WRITELN-
WRITELNY
'“AD(C),
¥HILE C

<
RTAD(C) S
=T

EXIT(SO=
INDs
BLEDPAGES

WPITELN( DRIVE AND RELOAD.
‘AR® YOU 2ZTALY TC

‘Y’ I¢

WS ITELN( “WORTING “);
2TRTAB 1= @3

DISXL

t= 327263%
JISKR := @3

'“I’n STGCNT < 2 L0

GIN

NP e g

'SEGI..~YT"
‘SEG2,TEXT S
‘SEGI.TEXT”S
‘SP34.TEXT S
‘$T33.7°XT7%
'SEPE.TEXT';
‘STE7LPIXT

-e 1,7
te

"4

~

.

T
4
e

~
) =
Q

13
-e

)
P |
'3
[ 2]
r~
[andia ]
-e (7}

(%]
>
P
rd
t
‘D
-e

C!SE SEGCNT CF
l: SEGMEY :=
2t SEGMTY 3=
2 SIGMEY &=
r: SEGMTIY =
3¢ SUGMTIY ==
2. SIFMTY :=
7: SIGMTV =
Sy SESMTY =
“NDs
278ITIDFICA,S
" e= 8177 -
IV”ISD\BP):
T3 2= 7%
?C.\T 1= 2P
ICpRLE T2,550
WEIlZ T2 7 ZP
3231
JZDERS
72 = T2 - 1%
SCINT = 323
EH
T =3
JrTATES
2lrT{Ts307,S1
RIADLN TATIE]
IF (SIZ® @)
SZZCNT = ST
.St
SETGCNT := 8%
K
UITATS
Iy IT =

")

RELCAD?

THEN

(Y/N)7)s




C. PRCCETYRE SEARCH

PRCCEDURE SEAFCHS

TYPE ITEM = RECCRED
R¥L: INTEGERS
FFE: INTEGERS
PRFL: INTEGER;
PRFH: INTEGER;]
SPL: INTEGEZ,
SPH: INTEGER;
ST: STRING[S]
END;

V&R DFILE, TAELT: TEXT;
TTAB: PACKED AR3AY[2..24S] CF 17T
TOUND, T2, B8P, POINT: INTTGIZ;
RT, PRT, SCAN, SIZE: INTEGERJ
SANTTRE: SITINGIST; '
KEE?: 3COLTANS
EGMEY: STRING(1:7;

-

23CCELURT 33CJF=7 I:INTS3Z2R)S
3ESIN
IT I > 3 TZEN
BBl
WEILE DT43{IV.37L = 27T 3{I-11.°%FL)
i :=1-1;
TP o= I3
N2
T18?
T2 1= )
171 < 242 TEEN
PIZIN
WEILT/DIAS[IC . AFL = ITazlI+1].3iF1)
I (=1 - 1%
TP := I
NT
ILSE
P := 2413;
ENDS
22CCEDURT G:ECUSPAFIIIINTTSIY)S
TEGIN
TFI > 3 TEIN
IEGIN
WSILE STaZ(IV. 2.7 = T2 TI-10  2:FD
I (=1 - 13
"2 := 1I;
™I
TLET
T2 := 23
IT I 213 77T

.
(R ]

J

(]
Y

L g ]
iy}
!_
o




IJ.PRFL = TTAB[I-1).PRF1) #ND [ICEP) D0

PEOCEDUZE GROUPSCAN(I:INTEGE: ;S
BEGIN '
IF I > @ THEN
IGIN
WIILE(DTAE[IV.SPL = DTAR[I-11.SPL) AND (IJTP) 20

A T 8 g et 1,

I :=1 -1;
TP := I
T™ND
iz
T? := 2%
I7 1 < 243
TI3IN
VIILT TIB[I1.5PL = 272371-11.32L) 2wl (I.°7) oC J
I := 7 - 1% .
=P = I3
END
TLSET
3P := 24¢%
NG
PRCCEDURT TCND:
33N
ILTPIGT;
WRITTLN, ” RT 23T 3CAN TYPE 3Cau7Y:
WRITTLN 2F,7  7,2:3%,7 7, 30rN,T CL50ANTVRIN:
WEIITILN S
VRAITTLN ' “NOT TCUND )i
YRITZLY
MRITILNG !
TN 1
DICCETURT TCNTS
Y0 J,X:INTEGF:S
REGIN
3ESITITRILIE)
J = TOUND % 2 - 1%
T = 3
YHILT £ < ¢ IC
ITSIN
2TATLN DT

Gy P A e e ~ R NAg e P,
LRI\ .\I_:‘.-'n o F~ (SRR \.u." 4;‘-:

| /8




; WHILE J < 7 DO
EEGIN
REA:(DFILE.C);
: J = J + 13
INT .
EEAD(DFILE.C); .
YRITE(C)
READ(TFIL%,C);
: WRITE(C,  °);
] J = @;
WHILE J < 16 DIC
REGIN

H

IND;
iTAZTFILY,C)
WIITE(C);
2TAD(IFILE,C)
W2AITEZ 2,7 )
'.T = 7;
YEILT J ¢ £ DC
FEZIN

=32 D(DFILE,C)s

WRITE(C)

g t=J v 13
NDS
J = dj
ZEILZ 0 € 28 TC
REZIN

27342 (DFITE,C )

WiITzZ'C)s

J = J + 17

INTS
SEATLNITTFILE)S
FRITZLNS
WRAITELNS
¥RITSILN . “A23T YCJ 3IZADY TC SONTINUZT?  (7/% 7%
-"‘I'D(C)’
¥IILEC < “YT° 20
BEAT(C)S
ENDs !

PRCCEDURT LTAE
VAR I,SESL, SEG

:ES:T;TI’LV "RETTAILTEYXT )3
TTADLNITA °’:. NISYL, SISXE
IT/R% .= LCISKL, :\D (RT¥ (=
ITFIN
i STADLN/TERILE, SFIL, ST3T, SIZI):
. I := 33




WEILE SIZE <> 999 IO

R:ADI f\\o

CEs

Ir C = ‘Y" TEIN
ZEGIN

2LEKPAGES

#RITZIN{“DRIVE wIT3

nzAE C)'
WEILE C <> “Y° DO
R“AD(C

{aptem 0 Y

Y0U DONT

WEITELN( 'LCED THT TISK INTC

L 4 -
LLzZL

BEGIN
I :=1 + 1%
] IF(RF >= SEGL) AND (RF <= SEGH) THEWN
ﬁ BEGIN
BP? := SIZE - 1;
SIZE := 593;
ENT
ELSE
2EGIN
READLN(TABLE,SEGL,SEGH,SIZE);
END;
ENDS
CASE I OF
: SEGMTY := “SEG1,TEXT
2: SEGMTY := “SEG2.TEXT’;
3: SEGMIY := “STI3.TIXY"S
4: SESMFY := “SE214.TFXT";
8¢ SEGMEY := °SIGE.TEXT’:
€: STIMTY := °SIGE.PEXT"s
T: SEIMTY := “SEG?.TEXT”;
£: STGMTY = “ST3E8.TEXT”;
ENTS
FESET(DFILE,STIGMIY )
TND
LS®
BI"IV
LEPAZES
NECN-
- W3 ITVTVf’DO Y0U E:VT INCTEER DISY%?

(I/N, 75

TACING YCU AND D

TIIST Y/NG )

1]

N,

IHE LIFT SICE DISE”);

'\o

-



I =23

WEILE I <= B8P DO

BREGIN
REAL{PFILE,DTAB([I]).RPL,DPTAR(I].RFH,DTAB[I].PRFL);
FEAD&DFILE.DTAB[I].PEFH.DTAB[I].SPL.DTAB[I].SPH):

READ(C);
READLN .DTAB[I].ST)}
READLN(DFILE);
I :=1 + 13
ENDS
ENDS

PROCEDURE ENTRY(I:INTEGER)S
BEGIN

CASE I OF

1: PEGIN

SLKPASES

WEITELN( "ENTEE PrF(XXXXX) <rte>”)7
READLN(PRF);

NI

2: BIGIN

’
g’guT?: P (LXXIX) “rtad’);
+ L

(¢

3ETIN

3LYFLSEI;
ARITIINL"INTIR SCAN(XXXX) <rtrn>”);
RTADLNISCAY)S
IND;

3t EEGIN

3LKRPA5TS

FEITELN{ "INTC2 TYSF SCaN{2i%82) <rin ");
RTADLN 'SCANTVDET);
NI
=\NTs
TR ™ e
ey

23CCET02 EUNT;

ER
#EILE (TP <= IP) 4ND (KETP = TRUE) IC
3561V

POINT 32-TP +1) DIV 2 - TP;

IF(DTAE[POIST] .RFL <= 2TF) AND ‘2Ta3[POINTI.EFE 1= °F)
EIGIN

32CURPET(POINT)

PCINT := {EP-TP2 +1) DIV 2 + 72

IF(ZTAI{PCINT].237L <= 23F) A2 "TTAT[PCINTY.,P293 >-=
THIN

-

b S a

FICJPEIFI2CINT) S

2CINT = (32 - 7P + 1) DIV 2 + I3

IT DTAE022I0TY 08P <= Scar) aNI (Om2z[poInT'. 32T o=

ner—

Al




BEGIN
SROUPSCAN(POINT);
IF TP <> EP TIZEN
BEZGIN
WHILE TP <> 3P DO
BEGIN
IF (DTAB[TP].ST = SCANTYPE) TPUN
BEGIN
FOUND := TP;
KEEP := FALSE;
| END
TP := TP + 1;
ENDS
END
ELSE
BESIN
IF DTAZ[TP).ST = SCANTYPEZ THEIN
BE3IN

IF DT23[2CINT].SPL <= 3C4d TEIN
TP = PCINT

ST
B? := POINT - 17
o3

T2 := P0INT
ELSE
3P := PCINT - 1}
IND»
END
ELSE
3EGIN
IF DTAZ[POINT?.FFL <= iF THIN

ELSE
BP = 20INT - 1
NS
ND3
iNDs
33FIN (¥ SEARCE ¥*)
TOUND = O3




BLKPAGE;

WRITELN( ARE YOU READY TO SEZAECH? (Y/N)’);
READ(C);

WHILE C <> ‘YY" DO

.
’
.
14
.
’

9
?
XEEP := F!
WHILE KEEP
BEGIN
PLEKPASE;
WRITELN(“YOUR ENTRIES ARE:");
#RITELN;
WRITFLN{® PEF 2F SC&N TYPE SCAN");
WRITELN{PRF,” “,RF, °~ °, SCAN, ~ °, SCANTYPZ);
SRITELNS
WRITELN( ‘DO YOU WISE TO CHANGE ANY? (Y/N)°);
READ(C)
CEECK;
IFC = 'Y’ THEN

-

3EGIN
wiITELN
WEITZLN( “WEICE ONF DC YOU waNT TC CHANGE'):
WRITELN{ "(PRF,RF,SCAN,TYPE 3CAN) <rtn>’');
AEATLNI(C)
IF C = °“P” THEN ENTIY(1)

ALSES
= FALSE DO

—
ref
(e X
il
~
0

L I £ LS
(%2}

r—4 s} bg £

bt b B

WRITIZLN “ERE YOU READY TC CONTINUET (Y/N)7);




D. PrOCEDUFE TALK

PROCCEDURE TALKS
PRCCETURE CCONTINUES
BEGIN
GOTOXY(2,2¢);
¥TITE LV"A“? YCU REATT TC CONTINUE? (Y/N)°)3
PE*D{C);
WIILT C
ATAD(C)

END3

< 'Y’ ne
’

PROCEDURE PAGEl; ‘

BIGIN
But”c-y
WRITTIN(® TTI TMITTTR IDENTITIEZ WOEXS BY USING THEE “);
WAITTLN{ “PA28MTTI5 TAYWY FoloM rQ“ CURRENT TTTZCTION 7)3
WOITTLM(CUNIT, TUR DAZSMENTTTS AZF TEEN ENTITID INTC )
WTIPTIN!“IDTNTIFIZY RV THY CPZRATOR THEROUGE THET XTYECARD. )

WITTIING

W I*"*V" THEE ZIV3Ce=D ZINTIES :RE 4TQU ESP_J ¥ITN THAT 7))

HIITTIN, *CPIRATCR T2 RTSPONDID TC T:E QUES N, “17E YOU”

ATY TO STa3~®? {(¥/N;°. TEY TWC "VD"S CF EINTRI
)

-
4=
-k

> hw -

iRT cu?. 1 3IMPLE YT3 02 0. TO D0 T3IS  FSD0NS
'TRTTLY DIOITSS TPEE KTY LAEEZLED ‘(7 0® N7 WIIN 7
TITTY &ITE A QUTSTICN ENTING IN "7/¥).°

vt e |a] e
w0
A Y
N N
Y Y

INDS
SI0TING3T 241723
ITIIN
2LKDLGE:
- - vr P . - - Yy - T T oy e = r .
¥ I2TLNY TTT CTETR TYDT QF °7TS?P0NST IS FOLLOWZED ZY 22-7):
WTITTLN( “PRTSSINT THT TTY TAITLTD “IITIINT. LIZT TIESI:”);
H1ITILNG )
§ 1771 TYTTY 2ATIYXIYY) Lriad ) s
P Sk AL TNT? TP XXXXX) <rted 33
SRITTIN| TNTT? SCAN/TYYIY) (rtn) s
¥AIDTILN TNTTI STAN TYPTIAA2AAY Z‘rta> ()

4 ITTLNS

i7f"'*”( IN 73T ?VQDC“ 7. SIMPLY SNT-R EXCATIY d?lT

#RITTLN( ‘FIRST, THT X°S RTPEFIINT NUMPE:S AVD TET 17°S 2E-T)5
W 7= LV('”“’S”“T rwiR aCTE'*‘&S. TEE VUM:ER OF X°S Or A S$°)s
SITTLN( JTTPTISINT TET MAXIMUM NUMRTE CF P0STTIONS ‘LIOWED'):
T I
L

— e

0
S
C

A3
S~

W

ted
Lew ]
-o

- IT_JJ"“IS°'5V"r oV TET CUYLRENT LETECTICN JHIT, 7L
o ITILN(BY TEE ITTUEw (rtn\ TEY. )3
ACMTINUTS

w Vet
INTS
2L0CTIIT AT
- ap e
R & )
ALnFASTY
§oITIToNO S IT TrQ E27T mMaDT® ¢ MISTA7T Iy TRIT INTIY, 3TFCRTO)
FRITTLNLIOCEPRITESTINA TTT RETURINY XY, ALL YOU ZaUT TO 20 IS 7))

in
(81}




WRITZLN\ “TC DZPRESS THE KFY LABELED WITH A LZFT POINTING ‘)3

W-ITELN( “tRPOW ON IT.

THEN Ma¥¥ TBE CORRECT 3ESPONSE. “)3
WRITTLN( “I¥, HOWEVFR, YCU DID ?rF

*SS THE RETUEN XEY, YOU');

WIITELN( "WILL ZE ABLF TC CORRECT IT AT THE VERIFICATION. )

CONTINUE:
END;

PRCCETURY PASIF4S

BIGIN
BLKPAGE:
SRITSLN( “TC VERIFY YOUR FNTRITS
WSITELNS
WWRITTLN( YCUR ENTRIES ARE:
YRITELNS
WIITTIN( Pr¥ 3F Sc
WRITFIN(® X7YXYX  XYXXYY
W3IITZLNG
A+ ITTIN(DC YOU WANT TO CHANGT 8
¥IITTLN;

XXXXX

THE FOLLOWING
)

AN SCAN TY?2z 7)
AASAA ‘

MZSSAGE

)i

NY?  (Y/N) 7)s

WiITZLNY IF YCU =PSZONT YES. THT FOLLOWING M“2SSAGEZ APPTARS:
W:ZITELNS

ARITT(WHICT CNT 20 YQU WANT 7C CUANGT');

WIIDTLN{ " PRF,AT,STAN,TYOT S784)? <Lrtad “)

d-I7FLNS

ﬂLITEL\('"OV SIMPLY 7MTTR TITHTR P%F, 0OF °F, CT SCAN, “):
WiIPTLN(CR TYPT SCAN FCLLCWTL X7 IH%T RTTUR.I ¥zY. TTT");
WaITILN(IDTNTITITS WILL 2G4IN 4SK FO> THAT INTZY. 7)i

CONTINUZS

°NTS

P:CCIDUE 3i13s:

TIGIN
2LE2ATET
Vo ITELN( TFF QUTPUT CF TET IDE
NRITTLN(TWO TOTLIWTNG FTCRMS: )
#3I2TLNS
" L lh d

N(TTLINT Me
W2ITITN.“ad8as X
WRIDILN(“apaar X
YrITTILNS

WRITTLN( Of.
YIITEZLNS

WRITTLN( PFT iF
WRITELN(”  XXYYX YIYXX
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AR XXiX LLPAAAAATY;S
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)
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XXX¥X 13488 ")

APPZARS:

)

0);

’




BEGIN [* STAART CF PRCCETURT TALY *)
PrGELS
PAG=2;
PAGEZ}
PAGE4S
PAGESS '
ENIS (* END CF PROCEDURT TALK ¥)
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E. MAIN PRCGRAM

PI0GT4AM ID;
VeR C: CEARS
LCCP: 3COLTANS

PROCEDUFE FREO?S
EGIN
WRIT?L\i
WPITELN( "INCCFPECT RESPONSE”)S
W”ITVLN('PZEASE. TRY AGAIN');
R’AD C)}
IND

P0CECURE CEECK;

3TSIN

WIILE C<NY7 #vD €< N7 Do
TRRCR::

TNTS
PIQCIIUFT 3LZ2:37
TAR CNT: INTFATR:
TESIN
CNT:= €3
#TILI ONT £ 26 T2
BTG4
WRITPLNS
CNTe= CNT = 13
TNTS
30TOXT'C,2);
IND:
PYCCIDURT TALY
f3TE SPTINDIX T OITIM D)
DILATITUST TTMATS
‘3TE :PPTPYNIX R ITTM™ 1)
23CCIDU3T SCETS
"STET ADPENTIX 2 ITTM™ )
P2CCERUPF STAFCH:
!STE ADPPENDIX F ITTM C)

TFIN T OMATN 2ECAUMM %)
T0Q0? := TFUT:
2LYPAGE;
¥ALTTILN WTLIOMT 70 TET TLTCTRE
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BEGIN
BLXPAGES :

N(°DO YOU NEFD A FEFRESHETR? (Y/N) “)3
s

ALKPASES X
WRITELN( DO YOU HATF A DISK LABELED DATA? (Y/N) °);
iEAD(C)S '
CHECKS
IF C = ‘Y" THEN SEARCE
RELSE
BEZIN
RIVATS
[ SC?T3
g ENDS
1 ¥IILI 120P = T°UT 20
STARCES
™D, ‘¥ MATY DTONTAM X))
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